Increased levels of calcitonin gene-related peptide in serum accelerate fracture healing following traumatic brain injury.
The mechanisms responsible for the phenomenon of an accelerated speed of fracture healing in patients with traumatic brain injury (TBI) remain unclear. The present study was performed to test the hypothesis that TBI causes changes in calcitonin gene-related peptide (CGRP) levels in sera that enhance fracture healing. A standard closed femoral fracture was produced in rats, which were subjected to additional closed head trauma. The fracture healing was assessed 4 and 8 weeks later using micro-CT. Sera, brain tissues and muscles surrounding the fracture sites collected at 24, 48, 72 and 168 h after injury were used to detect the expression of CGRP using ELISA, immunohistochemistry and RT-PCR. Micro-CT demonstrated that fracture healing and mineralization in the TBI-fracture group occurred earlier compared to the fracture-only group. ELISA analysis revealed a high concentration of CGRP in the TBI-fracture group (P<0.05), and immunohistochemistry assay and RT-PCR analysis revealed a significant increase in CGRP in the brain and muscle of the TBI-fracture group at 168 h after fracture (P<0.001). Our results indicate that the mechanism for the enhancement of fracture-healing secondary to traumatic brain injury is correlated to the high levels of CGRP, which may be released from the brain tissue into the serum.